Identification of Norovirus and Human Parechovirus in Patients With Hand, Foot and Mouth Disease Syndrome.
Hand, foot and mouth disease (HFMD) is caused mostly by enteroviruses. However, other viral agents also can cause similar syndromes, and hence, the infections they cause are often misdiagnosed clinically. To determine non-enterovirus etiologic agents in HFMD-like cases, we screened enterovirus-negative samples collected from the patients who were clinically diagnosed as HFMD in China. Two hundred enterovirus-negative samples were collected previously in Wenzhou city of Zhejiang province, China. Both high throughput sequencing and RT-PCR were used to screen viral agents. In addition, their clinical features were analyzed. Norovirus (NoV) and human parechovirus (HPeV) were identified from 22 (11.00%) and 9 (4.50%) samples, respectively. In addition, the complete genome sequences were recovered from 4 NoV-positive samples, and the VP1/3Dpol gene sequences were recovered from 5 HPeV-positive samples. Phylogenetic analyses of the NoV sequences revealed that they were closely related to those circulated in other regions of China. Notably, 4 genotypes of HPeVs, including HPeV-1, HPeV-4, HPeV-5 and HPeV-14, were found, indicating high genetic diversity of the virus. Frequent recombination between various genotypes was also observed in the HPeVs. Although most of the patients presented with the clinical features of HFMD, 4 patients infected with NoV GII.4 and 3 patients infected with HPeV-1 (1) and HPeV-4 (2) were characterized with diarrhea. Finally, tonsillitis, convulsion and granulocytopenia were observed in 1 NoV GII.4 patient, while liver dysfunction was found in 1 NoV GII.17 patient. These data reveal the variety of agents in the cases clinically diagnosed as HFMD.